Precise information on the number of workers currently exposed to carcinogens in the Commonwealth of Independent States (CIS) is lacking. However, the large number of workers employed in high-risk industries such as the chemical and metal industries suggests that the number of workers potentially exposed to carcinogens may be large. In the CIS, women account for almost 50% of the industrial work force. Although no precise data are available on the number of cancers caused by occupational exposures, indirect evidence suggests that the magnitude of the problem is comparable to that observed in Westem Europe, representing some 20,000 cases per year. The large number of women employed in the past and at present in industries that create potential exposure to carcinogens is a special charactenstic of the CIS. In recent years an increasing amount of high-quality research has been conducted on occupational cancer in the CIS; there is, however, room for further improvement. International training programs should be established, and funds from international research and development programs should be devoted to this area. In recent years, following privatization of many large-scale industries, access to employment and exposure data is becoming increasingly difficult. -Environ Health Perspect 1 07(Suppl 2): 283-288 (1999). http.//ehpnetl.niehs.nih.gov/docs/1999/Suppl-2/283-288bulbulyan/ abstracthtml
Because the entire industrial sector, induding transport, is an important source of pollution both in the workplace and in the general environment, research on the epidemiology of malignant tumors contributes to prevention in both these domains. For these reasons and because of the involuntary nature of exposure to occupational carcinogens, preventing occupational cancer is a priority in the prevention of malignant neoplasms in many countries.
In the former Soviet Union, the epidemiology of occupational cancer received little attention. Indeed, work in this area was confined to a few research institutions; information on the number of cases of occupational cancer was absent; and data on occupational cancer were strictly confidential.
Number of Workers Exposed to Carcinogens
The first step in the assessment of carcinogenic risk is to obtain valid and detailed information on the total number of workers in different branches of the industry and to determine patterns of exposure to known and suspected carcinogens and strategic ways to develop the scientific investigation. Our data on the numbers of employed and exposed workers were obtained from the Interstate Statistical Department of the CIS.
We have examined statistical data for 1985, 1990 , and from 1992 to 1995 on the total numbers of economically active men and women in the former Soviet Republics of Europe that are members of the CIS-Belarus, Moldova, the Ukraine, and the RF. The statistical data for the RF indude those related to its Asian territory, as it was not possible to separate the two components.
The total industrial work force has decreased since 1985. For example, in the RF there was a 28% decrease between 1985 and 1993 (2) . Table 1 shows the distribution of workers by major economic sector in 1992. The largest labor force was in the manufacturing sector, followed by the agricultural sector (3) .
According to the Interstate Statistical Department of the CIS, the total number of persons employed in 1990 in manufacturing industries in the four states mentioned above was about 30 million. Of these workers, about 1.4 million in Belarus, 400,000 in Moldova, more than 16 million in the RF, and about 7 million in the Ukraine were employed in the heavy industry. The majority of workers were involved in mechanical engineering and metal processing: about 685,000 in Belarus, 10 million in the RF, 3 million in the Ukraine, and 100,000 in Moldova. Of these workers, nearly 720,000 worked in power plants and 1.5 million worked in the fuel industry, which included 250,000 in petroleum extracting and processing, 30,000 in natural gas production, and 1.1 million in coal mining. There was also a large labor force in several other sectors, such as the chemical (1.1 million employees), petrochemical (365,000), forestry and woodworking (over 2 million), textile (over 1.3 million), and leather, footwear, and fur industries (500,000) ( Table 2 ).
In conclusion, precise information is lacking on the number of workers currently exposed to (4) . In 1990, 5900 women were employed in the fuel industry in Belarus (34% of the total labor force in this industry), 230,000 in the RF (29%), and 136,000 in the Ukraine (21%). Large numbers of women were employed in mechanical engineering and metalworking-more than 4 million in the RF, 1.4 million in the Ukraine, 300,000 in Belarus, and over 50,000 in Moldova. In the chemical industry, women accounted for 48% of the labor force in Belarus, 60% in Moldova, 51% in the RF, and 50% in the Ukraine. In the forestry industry, these proportions ranged from 34% in the RF to 42% in the Ukraine. More than one-third of the labor force in the building materials industry were women.
There are few studies exploring the association between employment of women and carcinogenic risk (4, 5) . The large number of women continuing to be employed in industries with potential exposure to carcinogens is a special characteristic of the CIS. More research must be conducted to assess the carcinogenic risk of female workers in the CIS.
Workers Exposed to Health Risks
Statistics are available on the estimated number of workers referred to as "exposed," which is defined as occupational exposure to chemical agents, including carcinogens, that can adversely affect human health. Estimates for men according to economic sector are presented in Table 4 . The totals are more than 330,000 in Belarus (as of 1993), more than 35,000 in Moldova, more than 4 million in the RF (as of 1995), and more than 2 million in the Ukraine (as of 1994) (6) .
Many women work in conditions harmful to health ( Table 5 ). The estimated number of exposed women exceeded 130,000 in Belarus in 1993, 18,500 in Moldova in 1992, 1.2 million in the RF in 1995 and 500,000 in the Ukraine in 1990 (3, 6) .
In all CIS countries, those persons working under conditions detrimental to health have a right to compensation. The system for compensation is comparable in all CIS countries. In the RF, in 1995, 4 million workers were entitled to an extended paid annual leave, 640,000 had a shortened workday, 4.5 million received free meals or milk at the workplace, 3.9 million either received increased wages or enjoyed fringe benefits, and close to 3 million were entitled to a special pension. In 1993, the total number of workers receiving compensation because of unhealthy working conditions was about 150,000 in Moldova and about 1.5 million in Belarus.
These statistics do not directly reflect exposure to carcinogens. It was not possible to obtain an estimate of the proportion of workers among those classified as exposed who were exposed to carcinogens. The statistics suggest, however, that the number of workers potentially exposed to carcinogenic hazards may be large.
Research on Occupational Cancer
Any program designed to reduce occupational cancer should focus on the identification of specific risks and on specific interventions. In establishing priorities for epidemiologic studies, two main criteria should be considered: a) the pattern of industrial development and the approximate number of exposed workers in particular regions, and b) the current evaluations of carcinogenicity, such as those of the IARC monographs (1,7). It is not necessary to study the carcinogenic hazard of work processes or agents whose carcinogenicity has already been established. In such cases the implementation of appropriate technologic and hygienic measures should be recommended to reduce the carcinogenic risk. However, research on these processes and agents may be justified to assess the (9) .
The main sources of information on cancer incidence in the population of the former Soviet Union were the regional oncological cancer dispensaries that were responsible for treating and providing lifelong follow-up of cancer patients, collecting information about patients, and presenting annual statistical reports at the provincial and republic levels.
Reports were compiled by dispensaries within 6 weeks after the end of each calendar year, and the incidence rates in the previous year were presented in tabular form. Such annual summary reports on cancer morbidity statistics were final in that no corrections could be introduced even if errors had been detected. This system has been the object of justified criticisms (9, 10) .
Until 1989, the official form for collecting the data on cancer incidence in the former Soviet Union included only 14 (Table 6 ), all of which were conducted in the Russian Soviet Republic or in the RF.
These studies are likely to represent only a subset of existing studies. The list in Table 6 
